ABSTRACT
The objectives of our study were to detect genetic polymorphisms in insulin-like growth factor-1 (IGF-1) and insulin-like growth factor1-receptor (IGF-1R) genes by using SCCP and direct sequence methods and to investigate their possible associations with fertility problems in Egyptian buffaloes. A total number of 100 buffalo heifers at Mahallet Mousa farm in Kafr El-sheikh province, Egypt were investigated. Animals were assigned into two main groups: normal fertile (50 animals) and infertile due to anestrous (50 animals). Blood samples were collected and the genomic DNA was extracted then PCR were performed with annealing temperatures at 58 o C and 55 o C for IGF1 and IGF1-R respectively. SSCP was performed for all amplified samples and loaded into a non-denaturing 12% polyacrylamide gel. Four amplicon from both of IGF-1 and IGF-1R genes for the two investigated groups were sequenced using the same primers. 265-bp from 5-untranslated region (5-UTR) of IGF-1 gene and 311-bp from IGF-1R (part of intron 12 and part of exon 13) were amplified. In all investigated samples there was one SSCP pattern for IGF-1 and for IGF-1R genes in anestrus and normal fertile buffaloes' groups Moreover there were no polymorphisms neither in IGF-1 nor IGF-1R after the sequencing of four samples from each buffaloes' group for both of IGF-1 and IGF-1R genes. It seems that IGF-1 and IGF-1R are highly conserved in the investigated buffalo's population.
INTRODUCTION
Water buffaloes are the most important domestic animal in Egypt; they are the main source of milk where they contribute for approximately 70% of the total milk production in Egypt. Moreover, buffalo's milk is preferred by the Egyptians because of its white color, high fat content and good flavor (ElSalam and El-Shibiny, 2011) . The total numbers of buffaloes in Egypt are about 4,164,928 head, with 2,650,000 ton of milk production (Hassan et al., 2017) . However, buffaloes have a lower reproductive performance than cattle. This lower performance may be attributed to late maturity, long postpartum anestrus interval, poor conception rate and seasonal reproductive activity. Anestrus due to ovarian dysfunction is the major reproductive disorders in Egyptian buffaloes (Sosa et al., 2016) . However, little efforts have been made to improve their genetic potentiality for productive and reproductive traits (Ibrahim, 2012) Reproductive performance is one of the most determinant factors for dairy farm profitability. Changes of the insulin-like growth factor-1 (IGF-1) concentration after calving are important metabolic factor affecting the postpartum ovarian activity and eventually the animal's reproductive performance (Kadivar et al., 2012) . It is an endocrine hormone and has been strongly associated with several reproductive and productive characters in dairy animals. IGF-1 hormone in blood has been suggested as potential physiological marker for improved breeding efficiency and profitability in dairy cattle production. It plays a key role in the reproduction because it has a positive effect on cell proliferation, transformation and differentiation (Kumar and Laxmi, 2015) . Low concentration of IGF-1 in circulation of postpartum dairy cattle has led to anestrous condition (Anand and Sehgal, 2014) . It can affect reproductive performance through its effect on neural pathway controlling the production of gonadotropin-releasing hormone (GnRH). It also has a direct effect on the ovary and its sensitivity to FSH and LH hormones (Lucy, 2000) . Polymorphisms within the IGF-I gene and its receptor (IGF-IR) affect the reproductive parameters in dairy animals (Ahmed et al., 2011 , Mostafa, 2011 , Kadivar et al., 2012 , Ararouti et al., 2013 , Nicolini et al., 2013 . Genetic variant has been used by the animal breeders as a selection tool for selection of the best animal. Single-strand conformation polymorphism (SSCP) is considered as a powerful technique for detection of sequence variation in the amplified DNA fragments. Searching for SSCP polymorphisms might lead to the finding of genetic markers which could be used as a tool for selection of traits of economic importance (Zhou et al., 2015) . Studies on the association of IGF-1 genetic variations with reproductive performance of Egyptian buffaloes still few. The aims of this study were to identify genetic polymorphisms in insulinlike growth factor-1 (IGF-1) and insulin-like growth factor1-receptor (IGF-1R) genes by using SCCP and direct sequence methods and to investigate their possible associations with fertility problems in Egyptian buffaloes.
MATERIALS AND METHODS:
All of the experimental procedures were performed in the Central Laboratory of Faculty of Veterinary Medicine, Benha University, Egypt, and were approved by the Animal Ethical Committees of the Benha University.
2.1. Animals and sample preparation: This study was performed on a total number of 100 buffalo heifers at Mahallet Mousa farm in Kafr El-sheikh province, Egypt. Heifers were naturally served for the first time when they reach 300 to 350 kg of body weight and/or 24 months of age. Animals were assigned into two main groups: normal fertile (50 animals) and infertile due to anestrous (50 animals). A total of 50 apparently healthy buffaloes matched for age and body weight, showing normal estrus signs and kept under approximately the same managemental conditions were included as normal fertile and heifers with small and smooth ovaries (no palpable follicles) and lack of estrous signs were diagnosed to be infertile. Buffaloes were diagnosed infertile by the aid of rectal palpation and ultrasonographic examination once a week for at least four successive weeks 2.2.
DNA extraction and amplification:
Blood samples were collected from the jugular veins of 50 animals in each group into sterilized vacutainer tubes containing EDTA. The genomic DNA was extracted from the leucocytes using Gene JET genomic DNA extraction kits following the manufacturer protocol (Thermo Scientific). The IGF1 locus was amplified by using PCR forward primer5'-ATTACAAAGCT-GCCTGCCCC-3' and reverse primer CACATCT-GCTAATACACCTTACCCG-3' (Ge et al., 1997) while IGF1-R using forward primer 5'-ACCCGCC-AAGAAATTGTTTC-3'and reverse primer 5'-GGC-TCCTCCATACTTCCTG-TA-3' (Schoenau et al., 2005) . The PCR reactions were performed with a total volume 25µl containing 1.0µl of forward and reverse primers (10 pmol), 3.0µl DNA template, 12.5µlMaster mix and 7.5µl nuclease free water. PCR reaction were as follows: 2 min at 94 o C for initial denaturation, 35 cycles of amplification (2 min at 94 o C for denaturation, 1 min at 58 o C and 55 o C of annealing for IGF1 and IGF1-R respectively, 2min at 72 o C for extension) and final extension at 72 o C for 10 min. The size and quality of PCR amplicons were checked on 1.5 % agarose gels.
2.3.
Mutation identification by singlestrand conformation polymorphisms (SSCP) and direct sequence methods: SSCP was performed for all amplified DNA samples as previously described by El-Magd et al. (2014) . 5µl of the PCR product was mixed with 5µl of denaturing solution (95% formamide, 25 mM EDTA, 0.025% bromophenol blue and 0.025% xylene-cyanole) heated at 94 o C for 5 min then suddenly cooled on ice and loaded into a non-denaturing 12% polyacrylamide gel (39:1 acrylamide to bis-acrylamide). The SSCP gel was run in 1 Tris borate EDTA (TBE) buffer at 200 V for 10 h at 4 o C. 0.1% silver nitrate was used for the detection of DNA bands in the gel. Sixteen PCR products (four amplicon from both of IGF-1 and IGF-1R genes for the two investigated groups) were purified using a PCR purification kits (Roche, Mannheim, Germany), then sequenced. We used the same primers with Big Dye Terminator for sequencing procedure according to the standard protocol (Applied Biosystems, Foster City, CA, USA). We electrophoresed the resultant product on an ABI PRISM 3500xl sequencer (Applied Biosystems, Foster City, CA, USA). We used BLAST software (Boratyn et al., 2012) for identification of sequences. Finch TV 1.4.0 (Geospiza, Inc., Seattle, WA, USA; http://www.geospiza.com) and MEGA 7 (Kumar et al., 2016) softwares were used for polymorphism detection and sequence alignment. It seems that IGF-1 and IGF-1R are highly conserved in the investigated buffalo's population. This might be attributed to high inbreeding coefficient in this farm or there was some kind of relationship among the sampled animals. Moreover, these two genes (IGF-1 and IGF-1R) might not be exposed to any kind of selection. Similar results were obtained by Othman et al. (2013) ; they found no polymorphism within 250-bp DNA fragment of the regulatory region of the IGF-1 gene and a 616-bp DNA fragment of the IGF-1R gene of Egyptian buffaloes by applying SnaBI and TaqI restriction endonuclease on IGF-1 and IGF-1R respectively. Moreover, our results were consistent with Fatima et al. (2009) , although they observed three types of SSCP band patterns of IGF-1 gene across three Indian buffalo breeds (Mehsani, Surti and Jaffarabadi buffaloes), they found no polymorphism in this gene across the same buffaloes' samples by applying DNA direct sequencing methods and attributed these contradicted results to the independence of SSCP techniques from DNA direct sequence method. On contrary, Khederzadeh and Yazdanpanah (2013) observed three different SSCP patterns in amplified 265-bp of IGF-1 promoter region collected from five cities in Khuzestan province of Iran. Moreover, two novel single nucleotide polymorphisms (G64A and G280A) in the non-coding sequences of IGF-1 exon 1 and exon 4 of Egyptian buffaloes were detected by El-Magd et al. (2017) .
RESULTS AND DISCUSSIONS
Reproduction and growth are the most important two traits of the dairy animals to be considered for genetic improvement (Singh et al., 2014) . For a profitable dairy farming the buffaloes are expected to yield a calf almost every year. To achieve that, the dam should resume the estrous cyclicity as soon as possible after calving. Though post-partum anestrus is common in buffaloes, it becomes a serious problem that affects buffalo's fertility and productivity (Kumar and Laxmi, 2015) . Functional mutations of causal genes or the genetic markers that are in linkage with the causal genes could be used as tools for selecting animals for breeding programs. Selection of the best genotypes for dairy animal's reproduction is of pivotal importance to maximize farm profitability (Singh et al., 2014) . IGF-1 plays a key role in animal's reproduction because of its positive effect on cell proliferation, transformation and differentiation (Kumar and Laxmi, 2015) . Although the importance of IGF-1 and its receptors on reproduction and fertility, we didn't find any polymorphism between the anestrus and normal fertile buffaloes' groups for the studied two loci. We recommend increasing the numbers of the investigated animals and searching for other loci within these two important genes (IGF-1 and IGF-1R).
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